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Mo<va<ons (I) 

•  Cloud Radia<ve Forcing (CRF) 
– Defined as: Fluxclear‐sky‐Fluxall‐sky 

• Clear‐sky vs. all‐sky: everything is iden<cal except 
clouds 

–  StraighZorward to get Fluxclear‐sky in the models 
– Not easy to get in observa<ons 

• Cloud‐cleared radiances: cloud frac<ons, built‐in 
assump<ons, retrieval quality 

•  Flux of clear‐sky pixel  

Fluxtrue clear‐sky – Fluxclear‐sky pixel =? 



Fluxtrue clear‐sky – Fluxclear‐sky pixel =? 

•  Deep convec<ve region 
– Drier clear‐sky pixels vs. 
humid cloudy pixels 

– OLRtrue clr‐sky< OLRclr‐sky pixel 
•  Alway a cold bias? How 
much? 

•  Observa<on‐based bias 
es<ma<on 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Mo<va<ons (II): high‐resolu<on GCM runs 

•  High‐resolu<on: 25‐50km  
–  Comparable to satellite footprint 
–  AMIP type runs are now affordable  

•  GFDL HiRam model 
–  Cubic‐sphere dynamic core 
–  AM2 physics, but unified convec<on schemes (one for both shallow 

and deep convec<ons) and diagnos<c cloud frac<on for stra<form 
clouds 

–  Forced with observed SST 
–  Improved simula<on on cloud and UTH climatology 
–  Hurricane climatology and interannual variability 

•  Archive 3‐hourly output from the HiRam run (July 1995‐June 
1996) 

•  Sample it in the satellite way 
•  Xsatellite_sample‐Xtruth 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Methodology 

•  Grid A: 2.5°(lon)×2 °(lat) (16 na<ve grid cells) 
•  Fluxclr‐sky‐pixel=Flux(cells:cld_frac < 1%) 
•  Fluxtrue_clr‐sky as computed from the model 
•  Es<ma<on of monthly‐mean clear‐sky flux and CRF  

–  ensure equal weigh<ng of phases of diurnal cycle 
•  First compute monthly mean of each 3‐hourly snapshot  

•  Average 8 month‐mean snapshots equally to obtain the monthly 
mean 

–  Hereajer, “est” denotes quan<<es obtained from this 
approach 
•  OLRCest  CRFest  SWFlxest  WVPest  



Difference in Total Precipitable Water  
(WVPtrue – WVPest, Jul95‐Jun96)  



Difference in LW CRF 
(LW CRFtrue – LW CRFest, Jul95‐Jun96) 

Global annual mean: -4.12 W m-2 
 (True – Estimation) 

Small month-to-month variation < 10% 

? 

? 



Sca>er plot of ΔWVP vs. ΔOLRclr‐sky 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Composite Analysis (Sub Antarc<c region)  

•  Clear‐sky pixels: Less humid  but 
also colder 
•  Run through MODTRAN 

•  OLR 189 Wm‐2 

•  OLR  205 Wm‐2 



Sensi<vity to the size of grid box 



Conclusions  

•  High‐resolu<on GCM runs provide another way to assess the 
intrinsic bias due to sampling disparity between model and 
observa<ons 

•  While clear‐sky grid cells are drier than cloudy ones, the 
temperature difference also needs to be factored in 

•  In tropics and most parts of mid‐la<tude, ΔT is small, so dry 
bias dominant  
–  LW CRF (OLRc) +5‐10Wm‐2 bias 

•  In sub‐polar region, drier and colder in the clear‐sky grid cells  
–  LW CRF (OLRc) –(5‐10) Wm‐2 bias 

•  Global mean, es<ma<on would have a ~4Wm‐2 bias 


